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Abstract 
This paper aims to investigate whether there are any significant differences between the means of financial ratios of fraudulent 
and non-fraudulent firms and to identify which financial ratio is significant to detect fraudulent reporting. The sample comprises 
of 65 fraudulent firms and 65 samples of non-fraudulent firms of Malaysian Public Listed Firms, available between the year of 
2000 and 2011. The study found that there are significant mean differences between the fraud and non-fraud firms in ratios such 
as total debt to total equity, account receivables to sales. In addition, Z score which measures the bankruptcy probability is 
significant to detect fraudulent financial reporting. 
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1. Introduction 
Fraud firms are identified through offences made against the listings requirement of Bursa Malaysia. Fraud is a 
broad concept with two basic types of fraud seen in practice. The first is the misappropriation of assets and the 
second is fraudulent financial reporting (FFR). FFR usually occurs in the form of falsification of financial 
statements in order to obtain some forms of benefit. Others believe that fraud involves an intentional distortion of 
financial statements (Ata and Syerek, 2009).  
Fraud detection is among the highest priorities for capital market participants and other stakeholders in the 
financial reporting process (e.g., Elliott, 2002; PCAOB, 2007). Market participants such as investors experienced 
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significant financial losses when fraud occurs in publicly-traded companies such as Enron and WorldCom. Some 
experts suggest that the rate of fraudulent financial reporting will likely increase during the current economic 
recession and further reiterate the importance of continuous research into ways to flush out fraud (Mintz, 2009).  
Fraud detection is one of the specific tasks assigned to auditors as stated in ISA 240.  Auditors commonly use 
tools known as analytical procedures to assist them in detecting fraud (Albrecht, Albrecht and Zimbelman, 2009). 
Analytical procedures refer to the analysis of significant ratios and trends as well as the resulting investigation of 
fluctuations and relationships that are inconsistent with other relevant information or which deviate from predicted 
values.  Many researchers and fraud investigators recommend financial ratios as an effective tool to detect fraud 
(Subramanyam and Wild, 2009; Bai, Yen and Yang, 2008; Spathis, 2002; Persons, 1995). 
The objectives of this paper are firstly, to investigate the significant differences between the mean of financial 
ratios of fraud and non fraud companies. Secondly, this paper investigates which financial ratios are significant to 
fraudulent reporting. 
2. Literature Review  
Financial distress is an important criteria to monitor when assessing the likelihood of fraudulent financial 
reporting. When a firm is doing poorly, there  is a greater motivation to engage in FFR. Hamer (1983) suggests that 
most models predict bankruptcy with similar accuracy which implies that poor financial conditions may motivate 
unethical insiders to improve the appearance of the firms financial position or perhaps to reduce the threats of loss of 
employment or to garner as many resources as possible. 
Overstating assets and revenue  is a result of recording revenue prematurely or by using ficticious records. 
Another study classified the act of manipulating profits into broad categories  which include changing accounting 
methods, fiddling with management estimated cost (Worthy, 1984). Reports by Spathis (2002) suggest that 
summing up net profit and working capital is a significant predictor of fraud. The  reason is, when firms experience 
a lower net profit  versus sales ratio,  this indicates that the firm is facing a low return on assets and may attempt to 
manipulate the financial statement by either increasing revenue or reducing expenditure. Working capital to total 
assets which reflect in lower liquidity is an incentive for managers to commit fraud and eventually to manipulate the 
accounting records, thus firms affected by fraud tend to have low liquidity. In addition, Leksrisakul and Evans 
(2005), stated that firm with consistent operating losses will have shrinking current assets in relation to total assets 
as evidenced by studies on Thai listed companies. 
Regardless of the public and policy makers’ concern over the management of fraudulent practices, to the best 
knowledge, there is little empirical research that assesses the probability of fraudulent financial reporting using 
published data. Few models introduced or employed internationally or locally, provide a list of indicators only 
meant for insiders especially the auditors and include subjective judgment as developed by Loebbecke, Einning and 
Willingham (1989). The authors developed a management-fraud assessment model that lists indicators related to 
fraud. The model involves a great deal of subjective judgment and non-public information, which is available only 
to the auditors, or insiders of a firm. Investors and policy makers cannot use this model to identify firms engaging in 
fraudulent financial reporting. 
Premise on the review of significant articles from previous studies, it is evident that there is still a large gap and 
an open question on the subject matter. A question of public interest remains as to whether the published data are 
readily and publicly available and can be used to identify firms engaging in fraudulent financial reporting. 
Following the research done by Persons (1995) and Spathis (2002), this paper follows the same approach to detect 
fraudulent financial statement by using published financial data to detect manipulation of financial statement. 
 
 
3. Hypotheses Development 
For this study, two hypotheses were developed for further testing as well as to support the research objectives. 
There are a few studies that identify the factors associated with fraudulent financial reporting. Persons (1995) found 
that financial leverage, calculated as total liabilities to total assets, is the most significant factor associated with 
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fraudulent financial reporting. This suggests that the financial statements of fraudulent firms differ from non 
fraudulent firms in certain aspects such as higher financial leverage which is denoted by a high means ratio of 
0.6096 for fraudulent firms and 0.4868 for non-fraudulent firms (Persons, 1995), lower capital turnover denoted by 
the value of 0.2486 for fraudulent firms and 0.3050 for non-fraudulent firms (Persons, 1995), and assets in 
fraudulent firms which consist of a higher proportion of current assets particularly inventory and account 
receivables. Based on the relevant studies, this study investigates the significant differences between financial ratios 
of fraudulent and non fraudulent public listed firms in Malaysia.  With this notion, the hypothesis is as follows: 
H1: There is a significant difference between the means of the financial ratios between fraudulent and non-
fraudulent firms. 
Financial statement analysis is the application of tools and techniques to financial statements and related data 
(Subramanyam and Wild, 2009). This is to drive estimates and inferences useful in making decisions. From the 
financial statement analysis, it reduces the reliance on intuition, presumption and perception that may lead to 
uncertainty. However, this does not reduce the need of expert judgment; rather it provides a systematic basis for 
analysis. Ratio analysis is among the most popular and widely used tool for financial statement analysis 
(Subramanyam and Wild, 2009, Spathis (2002), Persons (1995). Evidence suggests that accounting data are useful 
when differentiating between fraudulent firms and non fraudulent firms. Accounting data is useful to assist investors 
in making investment decisions as well as to enable the auditor to assess the likelihood of fraudulent financial 
reporting as part of auditor’s duty is to plan the investigation and search for errors or any irregularities that would 
have material effects on the financial statements (Persons, 1995). This suggests that there is an association between 
financial statement analyses and fraudulent financial reporting as reported by Bai et al., (2008). Analysing financial 
information can be used to identify fraudulent and non fraudulent firms via the financial data. Based on those 
foundations, a second hypothesis was developed:  
H2: Financial Ratios are significant predictors to fraudulent financial reporting. 
3.1 Research design  
This study examined 130 samples consisting of 65 samples for fraudulent firms and 65 samples of non fraudulent 
firms from the Malaysian Public Listed Firms available between the year of 2000 and 2011 with financial data 
collected from Data Stream. Firms involving in fraudulent reporting are obtained from the Bursa Malaysia media 
centre. This study utilizes the secondary data obtained from published audited financial statements as the main 
source of information from the corporate annual reports of the public listed firms in Malaysia and also from Data 
Stream.   
3.2 Independent variables, dependent variables and control variable 
3.2.1 Independent variables 
For the purpose of this study, seven aspects of a firm’s financial ratios were identified. These variables are 
financial leverage, profitability, asset composition, liquidity, capital turnover, size and also overall financial 
condition. The independent variables are comprised of: 
 
(a) Financial leverage 
Financial Leverage is measured by Total Debt to Total Equity (TD/TE) and also Total Debt to Total Asset 
(TD/TA). Higher leverage is typically associated with a higher potential for violations of loan agreements and a 
reduced ability to obtain additional capital through borrowing. As concluded by Christie (1990), leverage is 
potentially correlated with income enhancing accounting policies. If these policies are not sufficient to avoid 
violations of debt covenants, managers may be motivated to understate liabilities or assets.  Therefore these 
variables should be in positive figures. This means, the higher the leverage, the higher the potential for violations 
and the higher the likelihood of fraud. 
 
(b) Profitability 
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Profitability is measured by Net Profit to Revenue (NP/REV). Lower profits may provide management with an 
incentive to overstate revenues or understate expenses. Kreudfelt and Wallace (1986) finds firms with profitability 
problems have significantly more errors in their financial statements than other firms. Spathis (2002) also reported 
that a very low value of the ratio indicates that these firms are facing difficulties of low returns in relation to assets 
and try to manipulate the financial statement either by increasing revenue or by reducing expenditure. Therefore the 
variables are expected to be negative values. This means, the lower the profit, the higher the tendency to overstate 
revenue or expenses and thus a higher likelihood to detect fraud. 
   
(c) Asset composition 
Asset Composition is measured by Current Assets to Total Assets (CA/TA), Receivables to Revenue (REC/REV) 
and Inventory to Total Assets (INV/TA). Account receivables as claimed by Feroz, Park and Wetzel (1991) are 
more likely to be manipulated due to the subjective nature of judgment involved.  
The reported value ultimately relies on estimating uncollected accounts and obsolete inventory. Due to the 
subjective nature of the accounts, managers may use these accounts as tools for financial statement manipulation 
(Summers and Sweeney 1998). Investigations of fraudulent firms involved in FFR indicate that the current assets of 
these firms consist mostly of receivables and inventory. These findings are consistent with Feroz et al., (1991) who 
discovered that overstatements of receivables and inventory represent about three – fourths of all SEC enforcement 
cases. Pierre and Anderson (1984) also found a high frequency of lawsuits against auditors involving inventory and 
receivables. Loebbecke et al., (1987), Sorenson, Grove and Selto (1983) and Beasly, Carcello and Hermanson 
(1999) confirm that account receivables and inventory are important variables when assessing the risk of fraud and 
that both are common items misstated in accounts. These variables are expected to be positive values, which show 
that the higher the amount of both items, the higher the risk of overstatements in the account, which leads to an 
increase in the likelihood of fraud. 
 
(d) Liquidity 
Liquidity is measured by Working Capital to Total Assets (WC/TA). Lower liquidity may be an incentive for 
managers to engage in FFR. This argument is supported by Kreutzfelt and Wallace (1986) who found that firms 
with liquidity problems have significantly more errors in their financial statements than other firms. In addition, 
Spathis (2002) reports that firms productively utilizing its assets and resources are able to generate profits and this is 
often seen as an indication of a firm’s performance. In addition, firms with a very low working capital to total assets 
ratio indicates that they cannot meet their obligations. Thus these ratios are expected to be negative values, 
concluding that the lower a firm’s liquidity the more likely it is for managers to engage in FFR. 
 
(e) Capital turnover 
Capital Turnover is measured by Revenue to Total Assets (REV/TA). The turnover represents the sales 
generating power of the firm’s assets. It also measures management’s ability to deal with competitive situations. 
Managers of fraudulent firms may be less competitive than that of non fraudulent firms in using the firm’s assets to 
generate sales. This inability to compete successfully may be an incentive for engaging in fraudulent financial 
reporting.  These variables therefore should be negative figures. In other words, firms having difficulty in generating 
sales are more likely to engage in FFR. 
 
(f) Overall financial position 
Financial distress may be a motivation for FFR (Stice 1991). A lower Z-score reflects a higher degree of financial 
distress, which may be a motive for management fraud (Persons, 1995). Hamer (1993) suggests that most models 
predict bankruptcy with a similar ability. Poor financial conditions may motivate unethical insiders to take steps 
intended to improve the appearance of the firm’s financial position. This aspect is measured by the Z-Score (Altman 
1968). This score measures the rate of bankruptcy of firms. The elements of this Z-Score with their associated 
weighting are as follows:  
Z = 1.2 (working capital/total assets) + 1.4 (retained earnings/total assets) + 3.3 (earnings before 
interest and taxes/ total assets) + 0.06 (market value of equity/book value of total debt) + 1.0 (sales/total 
assets) 
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Although certain variables mentioned in the Z score are also included in the variables to be tested, an addition of 
the Z score in the model estimation stage enables us to measure the relative role of the Z score compared to 
individual variables comprising of the Z score alone.  These variables are expected to be negative figures as firms 
with poorer financial conditions (smaller Z score) are more likely to engage in FFR. 
3.2.2 Dependant variable 
The dependent variable comprises fraud firms and non fraud firms. The lists of fraud firms are obtained from 
Bursa Malaysia Media Centre. Each fraudulent firm is matched with a corresponding non fraudulent firm on the 
basis of industry, size and also time period. Firms in the same industry are subject to the similar business 
environment as well as similar accounting and reporting requirements (Pierre and Anderson, 1984).  
3.2.3 Control variable 
Size is measured by the Natural Logarithm of book value of total assets at the end of the fiscal year (SIZE). Feroz 
et al., (1991) found that most of the firms being closely monitored by the SEC are relatively smaller ones. This 
variable aims to control total assets to confirm the method of selection. 
3.3 Regression model 
 
The following logic model was estimated using the financial ratios from the firms to determine which of the 
ratios were related to FFR. By including the data set of fraudulent and non fraudulent firms, we may discover what 
factors significantly influence them: 
 
FFR = bo +  b1(SIZE)  +  b2(TD/TE) + b3(TD/TA) + b4(NP/REV)+ b5(CA/TA) + b6(REC/REV) + 
b7(INV/TA) +  b8(WC/TA) + b9(REV/TA)+ b10(Z score)+ e     (1) 
where:  
SIZE = Size  
TD/TE = Total debt/Total equity 
TD/TA = Total debt/Total Asset 
NP/REV = Net Profit/Revenue 
CA/TA = Current Assets/Total Asset 
REC/REV= Receivable/Revenue 
INV/TA = Inventories/Total Assets 
WC/TA = Working Capital/Total Assets 
REV/TA= Revenue/Total Assets 
Z = Z- score 
 
4.  Findings and Discussion  
4.1 Independent sample t-test 
Table 1 presents the mean values, standard deviations, t-test statistics and P values of ratios for non – fraud and 
fraud firms. This analysis provides the understanding of the financial characteristics of both types of firms. The t-
test suggested that several variables were helpful in detecting fraudulent financial reporting, and there was a strong 
variation between the groups. These ratios were shown to be effective to discriminate between fraudulent and non- 
fraudulent firms.  
Overall, the results showed that financial ratios (Square/LogTD/TE, TD/TA (leverage), LgREC/REV, LgINV/TA 
(asset composition), LgWC/TA (liquidity) and Z score (overall financial condition) have significantly different 
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predictive abilities for detecting likelihood of FFR. The large differences in average values of the ratios between 
fraudulent and non- fraudulent firms with strong statistical differences (p<0.001) indicate the ratios were related to 
fraudulent financial reporting. There were significant differences between the mean of SquareLg/TD/TE, TD/TA, 
LgINV/TA, and LgWC/TA for fraudulent firms with mean of non fraudulent firms. This implies that, the variables 
maybe helpful in predicting fraudulent financial reporting.  
Table 1.  Independent sample t-test 
Variables Mean SD p-value t-statistics 
 Non Fraudulent Fraudulent Non Fraudulent Fraudulent 
Square/Log TD/TE -1.40 -0.16 1.33 1.16 0.0001*** -12.09 
TD/TA  0.26 0.48 0.45 0.73 0.0001*** -4.569 
LgNP/REV -1.15 -1.16 0.56 0.45 0.7980 0.257 
LgCA/TA -0.28 -0.34 0.16 0.52 0.0800 1.754 
LgINV/TA -0.93 -1.08 0.55 0.56 0.0010** 3.440 
LgREC/REV -0.46 -0.36 0.39 0.45 0.0030* -3.021 
LgREV/TA -0.28 -0.31 0.46 0.53 0.4300 0.789 
LgWC/TA -0.58 -0.76 0.49 0.67 0.0010** 3.397 
Lg Asset 11.94 12.10 1.39 1.39 0.1460 -1.46 
Z score  5.16 2.38 18.40 14.00 0.0380* 2.076 
* Significant at p< 0.05, ** Significant at p< 0.001, ***Significant at p< 0.0001 
4.1.1 Leverage 
Fraudulent firms seem to have higher TD/TA (µ = 0.48 + 0.73 for fraudulent firms and µ = 0.26 + 0.45). 
However this is not the case for Square/Log/TD/TE. The results for Square/Log/TD/TE shows µ = -0.16 + 1.16 for 
fraudulent firms and µ = -1.40 + 1.33 which is not significant in assessing the likelihood of fraud. In relation to 
TD/TA, higher positive leverage suggested an increase in desire for violating loan agreements and a reduced ability 
to obtain capital through borrowing (p<0.001). Fraudulent firms have higher financial leverage compared to non-




The mean ratios of NP/REV do not differ significantly between fraudulent (µ = 1.16 ± 0.45) and non fraudulent 
(µ = -1.15 + 0.56) firms. This result is consistent with the findings of Spathis (2002), which indicate that this ratio is 
not significant to detect FFR. However, Persons (1995) found strong evidence that this ratio has the ability to detect 
the likelihood of fraud. 
4.1.3 Asset compositions 
As for asset composition, the LgINV/TA ratio was found to be significantly different between both groups 
(p<0.001). This indicates that most fraudulent firms have more inventories. This item in current assets is the most 
frequently reported item in the literature and the most easily manipulated compared to the others. On average, 
fraudulent firms have a higher inventory to total assets ratio, which shows that those firms keep higher inventory 
and cost of goods sold (Feroz et al., 1991). LgCA/TA was not found to be significantly different between fraudulent 
(µ = -0.34 + 0.52) and non fraudulent (µ = -0.28 ± 0.16) firms. However, this result should be evaluated with 
caution as there were moderate differences in the mean ratios between the two, which can be a good indicator during 
evaluation. Every case of management fraud is different and the variables which are not significant in one analysis 
may still be useful indicators for another (Fanning and Cogger, 1998). 
4.1.4 Capital turnover 
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A similar finding was derived for the Capital Turnover elements. There was a significant difference in mean 
ratios of LgREC/REV (p<0.001), and this reflects the ability to manipulate. Since account receivables involve 
subjective judgments in determining the values, management may manipulate them. This study’s result is consistent 
with Spathis (2002) stating that a lower mean value of account receivables (p<0.179) may indicate the possibility of 
manipulation. This result is consistent with previous studies that found this ratio as significantly related to FFR 
(Persons, 1995). 
4.1.5 Liquidity 
Mean LgWC/TA was found to be significantly different between fraudulent (µ = -0.76 + 0.67) and non-
fraudulent (µ = -0.58 ± 0.49) firms. The mean values of LgWC/TA show that firms with very low WC and liquidity 
issues could not meet their financial obligations (p<0.05). This is similar to the findings of Person (1995) and 
(Spathis, 2002) which show that firms with a lower working capital to total assets ratio may indicate that the firm is 
in financial distress. 
4.1.6 Size 
Size denoted by LgAsset is a controlled variable for this study. The results show that there was no significant 
difference in the means of LgAsset measured by total assets between fraudulent and non-fraudulent firms. 
Consistent with Beasley (1996), both fraudulent and non-fraudulent firms were perfectly matched. In addition, the 
result is also consistent with that of Lou and Wang (2009) stating that size is insignificant under appropriate control 
on matching samples, indicating that fraudulent and non-fraudulent firms in the samples are of approximate scale in 
total assets. 
4.1.7 Overall financial condition 
The mean for Z score was significantly lower in fraudulent firms (µ = 2.38 + 14.00) when compared to non 
fraudulent firms (µ = 5.16 + 2.38) (p<0.05).  This result is consistent with Spathis (2002) and Persons (1995) which 
found that the Z score value is low and positive for both fraudulent firms (0.778) and non-fraudulent firms (1.990). 
Thus, for this research, the Z score is found to be a significant predictor to differentiate between fraudulent and non-
fraudulent firms. 
From the Independent Sample T Test, Leverage, Asset Composition, Capital Turnover, Liquidity and Overall 
financial Condition showed a significant result which indicated that these ratios are open for manipulation by the 
firms. 
However, following the test, profitability aspect proxies by net profit to revenue showed an insignificant result at 
all p values (p<0.05) which indicates that the ratio is not a significant predictor to differentiate between financial 
statements of fraudulent and non–fraudulent firms. Thus, the above findings indicate that hypothesis one is partially 
supported. 
4.2 Multiple linear regressions 
Stepwise multiple linear regressions were used to determine the association between all independent variables. 
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Table 2. Stepwise multiple linear regression 
Independent Variable Unstandardised Coefficient S.E. Sig. 
Square/Log TD/TE 1.053 0.158 0.000 
Lg REC/REV 1.214 0.148 0.004 
Lg Z score 0.093 0.028 0.001 
Constant 0.708 0.266 0.008 
Χ2 (Chi Square) 12.799  0.119 
R2L 0.285   
N 130   
Correctly predicted:    
Non-Fraud 84.1%   
Fraud 49.5%   
Overall  72.3%   
 
Table 2 reports the stepwise multiple linear regression for model (1) with the Z score. According to the results, 
the overall percentage of correct classification, by means of the proposed model, was 72.3%. This implies that 56 
(84.1 %) out of the 65 non fraudulent firms and 32 (49.5 %) out of the 65 fraudulent firms were classified correctly. 
The correct and incorrect classifications instances show that this model has a percentage of sample accuracy 
(Persons,1995).  
The results also show the ratios assessed in the model. However, only three of these ratios are significant enough 
to predict misleading financial statements. The ratios are, Square/Lg TD/TE, Lg REC/REV, Lg Z score. All ratios 
are significant at p = 0.05. The other results using the model are inconsistent with Spathis (2002) who reported 
inventory to sales, total debt to total asset as the significant predictor to detect the likelihood of fraud.  
From ten variables tested, the result indicate only Square/Log TD/TE , Lg Rec/Rev  and Lg Z score give 
significant result to detect the likelihood of fraud. Thus, given the above statistical analysis, the evidence partially 
supports the second hypothesis. 
5. Conclusion 
The primary objective of this study is to investigate whether there is any significant difference between the means 
of financial ratios of fraudulent and non-fraudulent firms, and to identify which financial ratio is significant to 
fraudulent reporting. This study found that financial ratios such as total debt to total equity can be an effective tool 
for predicting FFR. Consistent with the objective, total debt to total asset ratio was found to have a significant 
difference in the mean result which shows a higher leverage for fraudulent firms. This shows that fraudulent firms 
have potentially higher loan violations than non-fraudulent firms. The mean ratio of inventory to total assets also has 
a similar difference between fraudulent and non-fraudulent firms with the higher percentage in fraudulent firms. The 
result indicates that fraudulent firms have higher inventories and lower sales. Higher inventories with lower sales 
give a high probability for fraudulent firms to manipulate the variables. The mean ratio of account receivables to 
sales also shows a significant difference. Fraudulent firms tend to have higher receivables than non fraud firms. 
Another significant result was found in the mean of working capital to total assets. Results indicate a low working 
capital in fraudulent firms which is associated with financial distress.  
Overall Financial Condition which measures the bankruptcy probability of a firm’s proxies by Lg Z score was 
significant to fraudulent financial reporting. It can be concluded that, Leverage, Capital Turnover, and Overall 
Financial Condition were significant predictors for fraud detection. This is supported by the result of the study with 
the rate of correct classification exceeding 72.3%. This result is consistent with Skousen, Smith and Wright (2008) 
who reported the correct classification of about 73% predicting sample for fraudulent and non-fraudulent firms. 
Future research may replicate this study by using other forms of data such as quarterly financial statements. 
Although doing so may reduce the sample size, it could provide an early indication on FFR. As this study only 
investigated one of the elements of the fraud triangle - the pressure element, future studies may include the other two 
elements (opportunities and rationalization) with the appropriate measurements to result in a more meaningful 
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judgment. Such a combined approach may result in a better understanding that potentially leads to an early 
assessment of fraudulent practices and aid parties such as regulators, bankers and investors in devising a 
management compensation plan that discourages such practices. 
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